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Abstract of JP 8292371 (A) 

PURPOSE: To provide a reflection type optical 
system and image pickup device using the system 
for which the arrangement accuracy of a reflection 
mirror frequently required for a mirror optical system 
is relaxed while miniaturizing the entire mirror optical 
system. CONSTITUTION: Concerning this reflection 
type optical system, light flux from an object is made 
incident on an incident plane R2 and reflected on 
one of reflecting planes at least, first-order image 
formation is performed within an optical element 10, 
and an image is formed on a prescribed plane by 
emitting light from an emitting plane R7 through 
remaining reflecting planes R4-R6 later while using 
the optical element 10 for which the incident plane 
R2 for light, emitting plane R7 and three reflecting 
planes of inner surface reflection composed of 
curved surfaces are provided at least on the surface 
of a transparent object.; In such a case, the 
respective elements are set so that more than 70% 
of the length of a reference axis in the optical 
element 10 can exist within one plane. 
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[0 0 4 5] *clt, mm^mmic^x^ m 1 

wajfi (1st) ^kfot^s. fos^aiPK 

HE L Tiff 1 5 7?Ir1 T-* 5 „ 
[0 0 4 6] *aWOSatWlC*V^TI4, ft¥&©S¥ 

fc, SDX(±Ait«X«*tfilBXa7t¥^©Slffl©* 

^&©g$fc&5gip«ifcl8jrrs. 
[0 0 4 7] of 15, *f§^©llffi#fcfc^m S¥ 

mm 1 ffi, bp^ e 0 mommm<D*&mm d , 
s^*isi©*^55^B (s^ira) mmm 



(8) 
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[oo4 8] ^xwm.imz*.rcm<Dm\c& 

[0049] mm<D&mw<Dmmmmzi->v 
mm*mzt<xm-mfox?-}i v ltv^ 0 * 

[0 0 5 0] ZW : IS^*at)^2ffiR2K^5JStP«l 
YW : ISjS^IO fvl/ hfflrt (01 ©ffiErt)--T?Z M(C 10 
*fLT£H#f@D(C90° fcfttiUg 
Xtt : M^fciiOZ, Y &«;:llEftESi (H 1 fl» 
StlftitiO 

m$£t % 1 f -5 n - * b 

frta 20 

[0 0 5 1] %\ ffiOYZSrt?©^;!/ hftttttW 
i (WT ) T*-Tc J^T, *»W(Oia(SWl?tt#iB 

n-*;«fflCx.y,z) Oy.z Wttieftrffi«SCX.Y,Z)lC 

[o o 5 2] z fa : u~jimm<Dm&m, mm 

«0ROZ ^fS](C^UYZffirttfc^TSB#lt7?^tCftge 30 

i fcfctsm 

y || : o-*;««lOJS^*aO^ z 7^£#UZffiF<3 

tfc^TSB#ft73^tc9o° *%tmm 
m 

+ 1 ) msmnmmtTv^mx&z, 
[0053] t/c, mw<DmMx&m%(Dmm 

RtffMr-**^*. 40 
[0 0 5 4] *«WOllfifi.0IJtt^ffi&tfliIftel^<O^ 

ffi^^L^isiJ^fe^i^^^tx, isfiffiijt 

[0 0 5 5] «Sf±WTOSTfS2nS®«l?*3 : 

[0 0 5 6] 

BKi] 

50 



ffFJ¥8-2 9 2 3 7 1 
14 

(Ay 2 )/Ri 
Z l + {l-(xV)/Ri 2 } 1/2 

A =(a+b)'(y 'cos t+x ) 

B =2a'trcos t[l+{(b-a) -y sin t/(2a-b)}+ [l+{(b-a) 
■ y s i n t / (a ■ b) } - (y* / (a • b) } - {4a ■ b • cos' t + (a+b) ' s in 
2 t}xV(4a b'cos't)) " 2 ] 
tLX 

z =A/B+Coz y +C> 0 x 2 +C03 y 3 +Cz, x' y+Co< y +Czz x 2 y +C« 
x 

[0 0 5 7] C»3 =&i =0 , t =0 

set 

Coz = Czo Cm =C = Czz /2 

[0 0 5 8] ft&\ W^OUffiMfCfc^Ta, 1"<T 
Coz =Cz» =0 i^TUD, 2&fflE®8*JfcK£iS 

[0 0 5 9] ftfc, fcf^OftfelWlCfcVvCttH 1 K 

uv tttH 1 ®YZ®rt£fe^T8WRl£Atft5ttJfc®S 

[o o 6 o] x> im±x(D%%{mm&m-( xt l 

£ 0 

[o o 6 1 ] Xs mm&ncnyt^(ov^x^Lx^ 
3o zmjxitytffifflmiz & ? xm& znzyjx 

X&Za 

[0062] mf&T-*itmfx^z%timK'D^ 

(0 , ux ) , (-u» , ux ) , (uy , 0) , (0, 0) , (in , 0) t ft § Xm (0 

(oxmzmu mmmmmbx^o mm 
m t t>g*« ic mtfyzmft m tt& mmmm 
tftoTv^^ mmmc^x^mmm-fy 
x, va-xm\m-tKz,<Dx\ mmmt<D%, 
fc s ■vjtzmmmmtemix^Zo 

[0 0 6 3] WT> *ftStWKO^TKIfi-r«. 



(9) ttPflT 8-2 9 2 3 7 1 

15 16 

coo6 4] [mmmi] mz, mtt*m®mm ^mmmmbx^. ^mmmm^-^^mt 

ffl^52.6g, SEHft40.6gOfi»^3S-e*5. M2 [0 0 6 5] 

7k¥¥Bft 26.3 

mm^mn 20. 3 

8!t)S 2.0 

*qS*OD--f XCEXI XZ)= 10. 4x 27.4x 21.2 



Yi 


Zi 


Bi 




Ndi 






0.00 


0. 00 


0.00 


3.40 


1 






0. 00 


3. 40 


0.00 


7.00 


1.51633 


64. 15 




0. 00 


10. 40 


25.00 


10. 00 


1.51633 


64. 15 


sits 


-7. 66 


3.97 


10. 00 


10.00 


1.51633 


64.15 


mm 


-12. 66 


12.63 


10.00 


8.50 


1.51633 


64. 15 


mm 


-19. 17 


7. 17 


25.00 


7.00 


1.51633 


64.15 


mm 


-19. 17 


14. 17 


0.00 


7. 07 


1 




mm 


-19. 17 


21.24 


0.00 


0. 00 


1 




m 



r i m °° 

R2ffl -4.887 

R7I -6. 524 

R 8 I » 



[0 0 6 6] 



W2] 



(10) 9 2 3 7 1 

17 18 

R 3 S a =-1. 618398+01 b =-1.25665e+01 t = 2.59881e+01 

c a2 = o. c zo = 0. 

C 03 =-l. 38328e-04 C zl = 4.61307e-04 

004= 9.027636-06 C 22 = 7.64906e-O5 C 4Q = 1.02169e-05 

R4® a =-2.50732e+00 b = 2.52739e+OD t =-8.04837e+01 

c 02= °- C 20 = 0. 

C 03 = 1. 15553e-03 C 21 = 4.86323e-03 

C M =-1.25972e-04 C Z2 =-2. 57791e-04 C 40 =-6. 89833e-04 



151 a =-9.53779e+01 b =-3.53371e+01 t = 4.35207e+01 

c D2 = o. c zo = 0. 

C 03 = 3. 53074e-04 C 21 =-1.26967e-03 

C p -2. 02832e-05 C 22 =-3. 4S921e-04 C 4Q -8. 12941e-05 



R 6 15 a = 5.05342et00 b =-8.31188e+O0 t =-2. 24737e+01 

C 02" °" C 2(f °- 

C 03 =-5.59866e-04 C 21 — 1. 17474e-03 
C M =-1.39401e-04 C 22 =-2. 09750e-04 C 40 =-l. 35370e-04 

mzias^x, i omnmmmmm zmm i» (yzw) 
?fSM7Xioiwt»Lti^ 0 mrn^- 1 [0070] cm^mm^ 1 ob, xMamz* 

5 WBtiffi (A*f SD R2RtfHS^R3 • fiftfffiR4 • i^T, Bf30)tt*tt(S*^-r § £ft fc b TIEOJISWj 
tSOiBSfffl (*ftBffi) R7*$j£LTV3 0 RlttJt^l [0 0 7 1] #Hffi$J£fc^Ttt, ifi?M#A(y)7t 

?i 0©^MiJtiH«b/cSD (Ait®), 3tt*gn' -*'>yy{i^&£tt£»«fg70S«ffiRio KttL 
-/U7^^-W*7 h7^*-§<Dft^ffiIE T»»S-&5df:-etT5o ^<f£*l»fcfcW«, 

Rio {ig«je«ffi-ea&t}, ccd ^©jffffg? (jilt 1 o ^xmrnmrnomt^m 1 o 

«{*) ®ffl«SffffiB*3o 5ttSBtt^0gq=tt-t* »ttlt5»PttOSiSit4¥ff-l'^RI-75rifllT?*«fc 

s§o ft, ^^ft^^turss^tt©^^ (z m^i^) t 

[0 0 6 7] &3b\ 2-3Ol»i^ftlt0g»© ¥fr££»£-ti:§¥T?> $*©^X^^i£7*- 
*ffiT*S5„ [0 0 7 2] Sfe, *^ffi0J©ft£fc0«lK£H*BI 4 

[0068] mc^mm^m^mmmmt 40 fc^r, ^aseij{iM7>x©g^iRMffijE«ji!b^^ 

mm^i ooAitwtAitL, er3,r4 [0073] *^jii«»jos»s*iMwr«. 
vRMttirc®. mt&Q'e-Bismu ^-ems.i [0074] x«ita%9*? 1 ovm 1 sRaa^t* 

6 T^cMftLTlTt, ftttfiffiR7fr?>*ftfJU ft^ffi fc<fc&fttB0fr&ft*TSl<!)fllE 

[0069] ft^n? 1 oKAftff «s mnmrcm±m&*% < fi^&^K 



(11) 
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[0 0 7 5] mc, H3t*T£?fdglS«R3£5 
*fffifr h WzMfrVfOM <9 6 ' (ffiR3^\©A*f«) 

IMS' zm&ttzmmmtLT^iow. m 

a'b>0 
0.9 < t/| 6 | <1.5 
0.9 <|a|/d <2.0 
0.9 <|b|/d <2.0 
fcfcU d «SP»t^T$Jo£^y©^L^?>lU 10 

[0 0 7 8] (4, ^-XlB)gtt©ttK*S£ 

£*„ a.b.t ttteraE0 2O©j£^ffig£g-f. 
[0 0 7 9] £ffS(2) ^©#j£tf!g 1 SMR3 
?> M/c C ©ffi©Af!ll 6 ' KftSfcl&Ofcff-efcflaS 

(2) ©±ps • TEfcfl-ns fc#m±fc-£©«j£tf* 

lKM©^£tfAt<£^TL3:^&<&K 

[0080] &#s(3) ±s • TSfctt-rn 
s i mmtmrnomm 1 £M3fr?> c 

©E©AIWI6' S-eoEKfc^tKS&Sfci&^tt 
[0 0 8 1] &ftS(4) tt)t¥^OS£S!{ki;iRMffiiE% 

iSii«-&«fc«)0*ff^ d £z £rS]©ft^©^# 

^ft£it^T4«te©{uiSMi|-f 5 <&©?<& 
3o ±PSfB%ilx.T, ig-£i»3©fmtl©iu^S 30 

^\cm 3 m.<om> o k <£ ? xm%w-*m&% © 

fitfS < ft 9 "T tf 3 fc£ftE«lflTNKMtff££1- SOT? 

[0 0 8 2] W±tf0fM®7-253ii 1 5MR3©Jg 

[0 0 8 3] ^HffiWCfcl^m ft^H? 1 0©Aftf 
SR2fe*tf*fffiSR7^BST* 0tt¥H/<7-) ££LT 
1/^5. *^»-e«AW2^?[t]^miSto^T3y 40 
-b y h U 7 ^ftHSfc-r § c i: ?$fi^!giR;g©3i££{g 

[0 0 8 4] fM®R7©ff»s £©ffi-\©$im 

(urns) %^©A^t^si:T*t(±iij diij) 

l/^So Cfttt, CCD ftifoaH»jR?%fflV«fe«^fCti, 50 



ftM¥8-2 9 2 3 7 1 
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[0 0 7 6] tftfcOl^T8to91"5. 

[0 0 7 7] igl£MR3©^-X^«£S-fa.b,t « 

a) 

(2) 
(3) 
(4) 

CCD © A 7 - 7 -r ;V 2 - 1 Sftffi t ^> 7 7 , 6 < * § fc 

tftfMW^y, CCD 'NOAIrffctt^SftEfcfc 
[0 0 8 5] ^MflEfe^TfclEftffiffttft. 

[0086] *mmMtmk&J : ic&m%m%o 
[oo8 7] mzBKmtwkomm^a. xm\t 
Mm\(Dmmtemftjj%%LT&^%b\ *■©»©£ 

ft<tt3o©£itffi^-fttffM-r^*-c\ 

b 7? g iftffWl^-et 3ttt£©J^jil;ft¥^# 

[0 0 8 8] *^MiJti5^ra, tlft^SAMuB7 

tt?,#S©At?^»Jb, )^^©BfS©^t?* 
/J^<1-*CfcEj«!(lLTV'>*o 
[0 0 8 9] *5fCs *WiJt*3V^a^M^ 
JSlft UTV^SKSpfft 5 ttl^— ™F«3> BP-i3H2©lEft 

?rtgR©*P^{ii:fe^S^T«ffitSB^^] (X 
Sift) ®*#**/h*<LT^So 

[0090] m%*mm%&mm&. 
mm t mm t ©sjsk * w § s«©7^ 

-«^Cfc^T^-r5^7U*l»±-r5i:i:fefc, 



(12) 



21 



WF8 
22 



-29237 1 



[0091] t^\zmmmmm$.t%r.-o<Dm 

(yz ffi, xzffi) fol:-mmtf>mZ>M?&% 0 Ltlii 
[0 0 9 2] 3: fc, *^AS0IJ-?l±a»)Rl«rXliffflH2OE 

two mm<omKmwt m^z 

?K¥^Hfl 31.7 



[0 0 9 3] SSPIOISI: LT, SfflOESfcfi 

[0 0 9 4] [|» 2 ] 0 5 tt*%B^OHMlJ 2 Oft 
3.4fi, lMfc49.6|^Ji»tt^-C&5. H5ttJt 

to 

[0 0 9 5] 
[ft 3] 



24.8 



Jt^O+^XaxY XZ)= 9. Ox 26. 3x 15.2 



1 0. 00 0. 00 



0. 00 
0. 00 
-5.93 
-10.65 
-11.50 
-18.82 
-18.82 



82 0.00 

30 18.49 

43 3. 23 

44 -12.55 



7.49 1.58310 30.' 20 BJfrB 

9.86 1.58310 30.20 Kit® 

9.30 1.58310 30.20 Jxlt® 

8.90 1.58310 30.20 Hit® 

9.39 1.58310 30.20 Kit® 

8.02 1.58310 30.2 



1 



Sit® 
Miff® 



R 8 ® 
R 9 ® 



[0 0 9 6] 



W4] 
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R 3 M a =-1.09716e+01 b =-1. 25390e+Ol t = 2. 15145e+01 

C 02 = 0- C zo = 0. 

C 0 3= 6.87152e-05 C 21 =-l. 21962e-04 

0^= 3.59209e-05 C 22 = 1.02173e-04 C 4Q = 4.95SS8e-05 



B 4 I a =-2. 34468e+00 b = 4.88786e+00 t =-3. 56094e+01 

c 02 = °- c 20 = °- 

C 03 =-4. 48049e-03 C 21 =-7.45433e-03 

C M = 1.81003e-03 C Z2 = 2.09229e-O3 C 4Q =-8. 28024e-04 

HI a =-6. 11985e+00 b = 1.70396e+01 t =-2. 17033e+01 

c 02 = C 2<T °- 

C 03 =-3. 23467e-04 C 2 p-1. 07985e-03 

C M =-3. 70249e-05 C 22 -l. 74689e-04 C 40 =-l. 21908e-04 

S6I a = « b = oo t = 0. 

c 02 = o. c 20 = 0. 

C D3 = 1. 10097e-03 C zl =-3.73963e-04 

C^-l. 59596e-04 C 22 =-3. 22152e-04 C 40 =-1.74291e-04 



871 a =-2. 11332e+01 b =-1.31315e+03 t = 1.70335e+00 

c 02 = o. c 20 = 0. 

C 03 = 8.29145e-05 C 21 =-l. 11374e-03 

C M =-2. 50522e-05 C 22 =-5. 28330e-05 C 40 =-2.91711e-05 



05*, i oimmm&Mw%Gt 

R5 • rmwss • Bmmm^-D^mmms^mm 
mt%&mm (.mm) mmmLT^% 0 .mm 

ccd m<Dmm?<Dmmmwtz>o sttm 

[0097] 2-ocDmim^tmmnm(D 

[0098] &£*mmm£'i3v%%9tftmmt ' 

#^T?fflR4.R5,R6,R7 T^CgttLTff^ ittHffiR8 

[0099] ccoMicmmj-iotes xmmzz 



[oioo] xmrnviz, mm^i oKA»t«a 

[0 10 1] #5SS60!lfc:fe^TM\ ^Sg»ft^®7^ 
^JfrFl OfcASrfTSg^Otfflfcft^&l 0frS*f 

(z mm ^mimm^* 

[0 1 0 2] £fc, *HMiJ©^l©MMH^0.6 
[0103] ^Sfsflajo^^wrSo #I»J«H 
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[0104] znmz^mmitmmi ooxtn 
Mmtt>icyt&m : ?<Dm\cmwztixvzfcm. ft 
fooSSHfcfcfcfeic, z «(+) £iSa®£g©/hSi^ 

[0105] *^MUttHMiJ l KJ±^TSJ|i«UteBo 

jfcspipii*! 20.0 
Sfll^Iift 28. 0 ' 

mn 2.5 



) #P^¥8- 2 9 2 3 7 1 
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[0106] KMIJ 3 ] m 7 «$f»fH»U 3 (DK 

to 

[0 10 7] 
W5] 



Jt^RcDIMXttxY XZ)= 12.0k 32. 7x 12.9 





Yi 


Zi, 


Bi 


Di 


tfdi 






1 


0. 00 


0.00 


0.00 


2.25 


1 




m 


2 


0. 00 


2. 25 


0.00 


6.75 


1. 51633 


64.15 


JSifB 


3 


0. oo 


9.00 


25. 18 


8.75 


1.51633 


64. 15 


mm 


4 


-6.74 


3.42 


17.48 


8.75 


1. 51633 


64. 15 




5 


-9. 06 


11. 85 


15.54 


8. 75 


1.51633 


64.15 


mm 


S 


-15.41 


5.83 


0.49 


8. 75 


1.51633 


64.15 


mm 


7 


-21. 65 


11.96 


-18.56 


9.00 


1. 51633 


64. 15 


Kit® 


8 


-22. 96 


3.06 


-40.55 


5.80 


1. 51633 


64.15 


KMm 


9 


-28.76 


3.11 


-89.47 


1.00 


1 




mvrm 


10 


-29.76 


3. 12 


-89.47 


0. 00 


1 




m 



[0 10 8] 
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(15) #l¥8-2 9 2 3 7 1 

27 28 

131 a =-1.00000a+02 b =-8. 74864e+00 t = 1.88037e+01 

c D2 = o. c 2(r o. 

C a3 =-6. 48391e-04 C 21 =-l. 07411e-03 

C Q4 = 7.88198e-05 C 22 = 2.68977e-04 C 40 = 3.64351e-05 

R4® a — 1. 36388e+01 b =-7.75615e+01 t = 5.21719e+01 

Cq 2 = 0. C 20 = 0. 

C 03 = 2.95862e-05 C 21 =-3.3347Be-03 

C M = 5. 14020e-04 C 22 =-2. 71521e-04 C 40 =-3. 72473e-04 



E 5 M a =-1.276176+01 b =-2. 39346e+01 t = 4. 41911e+01 



C 03 = 1. 05543e-04 C 21 =-1.60047e-04 

C M - 5.77804e-06 C 22 =-4. 74244e-05 C 40 =-4. 86554e-06 



HI a =-9. 22255e+00 b =-4. 6 

c 02 = o. c 20 = 0. 

C 03 =-2.85339e-07 C 21 =-3.51430e-06 

C M =-8. 24508e-07 C 22 =-3. 64252e-06 



R7ffi a =-1. 44157e+01 b =-2.52331e+01 t = 3.36030e+01 

Cq2= 0. C 2 q= 0. 

C 03 » 4.53839e-07 C 21 = 1.49252e-06 

C M = 1.60060e-07 C 22 =-3. 37563e-07 C 40 = 1.77901e-07 

E 8 H a = 6. 888BSe+02 b = 1.2B527e+04 t =-8. 69057e+01 

c 02 = °- C 20 = °- 

C 03 =-6.58580e-06 C 21 =-1.96913e-05 

CQ4=-1.39036e-05 C 22 = 6.01016e-06 C 40 =-1.21001e-05 



m7^s io mmmmMmmtzmm^-zh 

mm (am) R2mmm^ • ammu • mm. 
R5 • mw& • mmwm • ammnA-o<ommRxf 
EoffljffrtfctTscjra (stum mmf&L-c^ 

si) , RMmmmm&i, ccd mmm^m 40 

[0 10 9] ft&\ 2-D<Dfflffitt»?tlt>WW#lto) 

[0110] ^t*^»J©Sfi^ffl%^Ts 0 

«t) (Ait id Kuz.&*)mm*m 

3?JSft;fc&, 0©A*tffiR2^A*tU 
EltSttfcft, ©afcR40ia?-S*g|*U ^7-ffiR 
4,R5,R6,R7,R8-?c-^^tS^bTfff> »W®R9*^I* 

tau fiiKiie«SRio ±KBiB«-r5 0 ' 50 



[0111] iKDmizmm^i on, xmwt&z 

[0 112] *HMflm ^*?.l OKAfffSS 

^5. X, Affiit^i?^T©gqi$i«M (YZ¥ 
3D E*^T^«. 

[0 1 1 3] .c<D£?mj&t%mx\ m%<DAv? 

7*- fc^tffii&S S$K»CCD ft H y ^ 
[0 114] [|»4] B9tt#BfjB0£ffi0»4®ft 



(16) 

29 

to * W7] 

[0 115] * 

7k¥^mn 3i.7 

SSffBft 24.8 

mm 2.0 



%mkV>1r<<X§X\ XZ)= 8.4x 24 5x 12.3 
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Di 


Ndi 


j/di 
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0. 00 


0.00 


0.00 


2.06 
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0. 00 


2.06 


0.00 


6.50 


1.51633 


64. 15 


B#tH 
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0. 00 


8.56 


26.67 


9.00 


1.51633 


64.15 


sm 
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-7. 22 


3. 19 


17. 66 


8.00 


1. 51633 


64. 15 


mm 
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-9. 69 


10.80 


5.98 


8.00 


1.51633 


64. 15 


mm 
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-13. 69 


3. 87 


-2.50 


7.00 


1.51633 


64. 15 
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-17.70 


9.60 


-34. 98 


0. 50 


1 




mm 
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-18.83 


11.21 


-34. 98 


1.46 


1 







mm® 

Riffle 
R2I -13.016 
R 7 m -4. 355 
R 8 15 oo 
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3 a -1. 11462e+01 b -1. 16711e+01 

c 02 =o. c zo =o. 

C 03 =-3.97235e-05 C Z1 = 4.30551e-04 

Cq4= 4.26947e-05 Cg 2 = 1 



"40= 



5 a = 3. 43416e+D0 b =-2. 32147e+00 t = 3. 90060e+D2 

c 02 = 0. c 20 = 0. 

C or -2.26822e-03 C 21 = 4.62823e-03 

C M = S.93668e-04 C Z2 =-8. 22145e-04 C 40 = 9.87903e-04 



R 5 M a =-1. 89949e+01 b =-1. 16993e+01 ,t = 2. 64906e+01 

c 02 = o. c zo = 0. 

C 03 = 4. 15152e-04 C 21 = 2.65197e-04 

C M = 1.20436e-05 C 22 =-4. 92467e-05 C 4Q =-2. 64871e-05 
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C 03 = 7. 79171e-04 C 21 = 5. 74381e-04 

C Q4 =-1. 10731e-04 C 22 =-3. 68495e-04 C 40 =-2. 03734e-04 



a = 4, 33006e+00 b -1. 13123e+01 

c 02 = °- C 2(f °- 

C 03 = 1.37457e-03 C 21 = 1.56506e-02 
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831 a =-8.00318e+00 b = 1.94833e+01 t =-6.57313e+01 
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R 4 m a =-2. 18731e+01 

c 02 = 0. 
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C 03 = 4.49626e-04 C 21 = 5.03152e-04 
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